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(54) CLEANING ROBOT AND ITS TRAVELLING 
METHOD 

(57) Abstract 

PURPOSE: To enable the nearly perfect cleaning without 
remaining the unfinished cleaning at the comers of a 
room. 

CONSTITUTION: The rotation movement to advance and 
guide a robot main body 2 up to the front wail along a 
side wail, abut to the front wal or stop immediately 
before it based on the output of an ultrasonic sensor 
19, next, go back only to the distance necessary for the 
direction change, next, perform the direction change 
along the front wall, next, go back suitably along the 
front wall, steps such as advancing, going back, 
direction change and going back are taken at the comers 
of the room, and change only the direction without 
changing the central position Is performed and the 
unfinished cleaning is eliminated. 
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4. t©P#? h*fttc»tt6*i. »Bg£IBI©8l?gX 

c ©s»i^®©uwjica-5c»r unaftiRiH 4fg»$t£frj 
aiu wen h*#%iasB»Bffiini©«aKi&-»T 
Effi©e*rarji*rtu ffiEw<Dmic%mtztf>x\t 

ilSi* &KiiTiB£ffi©K«cSor#fal0ftS-&. 
frgBiEffiOStcj&otJffiitcajas-e. *S8fcP#? h© 

ho 

XiEmomtvmmm^b. ttiEii©*cs#*-s*»x 

«ctrffijEffi©fifc»oras«:«SS#> »8*a#* h 

3 4 HUMel, > 0 -ett«±©6 § % t> -3 fc«3 1 □* 5 
C4£^S*4^Sft#JilfaiS©}§l&Ptf"? K 

[ffeW©ffcfiH&lftBJ] 

[0 00 1 ] 

[«aj:©f<jffl^»] comm. simzmicnvmb 

«S-rcift<jWI"t?**«k9«:i/fc»lfco#9 FRO'. 
[0002] 

&*a®*si!fcp#» h*«^r«iA}f»-r*«^tt. 

Hta # ? h (c»IW©)6K«BM or aiUfelfc «fc 
5&Aifciffi#g#s*ia. o*>o. m&Mmtix^ 

ymmztzmtemm® p * » h*s^*A»n> 
*. 

[0003] 

[«"»#JS¥fcO<fc5£r*RS] ±ffi«e*©JMfcPtff 
fctt. «B©S(c»orjfeff1-6ftfT«»ttSiS£S«l 

or*i&r. c©*ns>«itKaja©s»i»«:itft©fl«: 

Sft: o fc J: 5 & -e© $ £ ©ti«*tt£=F«iI 0 fe 
ttHrlWi©fil***itr*ftl0ftLri>A:*:». 3*& 
©Ctft*j6»»cuK-y h©jttT«U»iS4©IB. ftfc 

e©ft©s^4©iH(cRffli*jr#*>r<. s§i&nzK?F 
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fcSS^ja^r^/c. */c, 86*©»Rn#» Hi. 

^ 7-- 7)1 4 1 » -3 ■tcWgfyltt £r>tc< K^tis&iCfo » 

«^0{cfe#^cjag r r^m3^<t©r*o. s 
/c-js© e tt»»3&ss7 o id$j$x, asm© 4*©i»ijf <& 

^U*;lfc**to*#JihM*Mfct»fciMc. »l»r# 

ttfttf ft 6T. Z(Dtc&>— SI 9 ©«*»*»*.£©«:;&»& 
10 D©l5iai#'i&3?r*»). ^##btf>TgU4l>ofciS 

[0 004] 

[BW*»»-r*fc«>©*s] c ©aw*. ±fesnjS£ 

)5?ftOfc4>©r&«3 t tMHtelBtttS&rfSa*? h 

4. C©«^8^Dffl^Ka^>rjWaftl6tt4IBttl6 
0 . B«i2P * 9 h *tt£lRlS»l^©ffilg«:& 
o-ciffiOlltrfritlgrtO. KiEIf©S«:S»r**> 
20 Xtt*©*Wr#jJb§'ti. %K£fififtiCi&K&si;ft: 

wftas*. *«cWKiEif©s«:»->-c»iartaft3-tt < 
h ©«ia*siWBflBa«:^«-r*3&>x«*©iiirrfl«±s 

h£»MK*BoriEffi©M*rMj!HrtO. igJEffi©M 

(cs«"r43&>XJ*-?-©iBiirrff±S'tt. ^tc^^cc 
i^rtE»s-&. ^KtsnEiEiHoaKia-araajcfiBis 

30 a # » h ©WiBAnNGMSK^rr &^X»-€- 

©earrf?±s *4 c t ztrnttz «>©r&So 

[000 5] 

commit. i»3£tf-r-5»»n#tr h%(na 

fc»-oriE®©M$rBUjtigrto. iEli©S(cSS-r?. 
«arfBBS*. ^KiEffl©S{c?&^r*^«ft3-e. ^ 

KjEBii©S«:iB-?rjftt{cSK13#. MRaiK? h©W 
ffi3&HWS«:S«-rS3&»X»*©itWrff±3-&s c 4 cc 

j:^^ aJM©ft©8P»r*c^>-r-i«»»Baii/%ia!w 

40 

[0 00 6] 

[HMM] KT. C©lfeW©IIJfiW«:ot>'C. Hl«cv» 

1 2 *#Morsiwr^. 0 i b> c©#pj©}§ i% 
p^^ f©— nj6«*^riiflsia. 02B. Huesu 
*:»»p # » h omnmam. 0 3 ». a 1 o/c^s 
HtaiKy h©-fe>-y-f5g5r^-r¥ffiia. H4ti. Bite 

^L^JS^PxKf h ©jaH^ffttSKS^H. 05«. 
H 1 (c^ t feMMtaiKv h ©Ji^SSS^fH. 0 6 
«. S 1 (Cm G fcWBfc B#7h ©*rsilg^tt^si^-r 
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7 0 8B, HltC^b/cCP 

U «: <fc & ZWn? & tcib<D 7V-? + - 

£i&B£T£/c&©7 p -*•■!>-- F. I10«, 09(c^ 

b/c^rfijg^MffiSii^^Bj-r ztc&<D7 a - * + - 

F, BUB. HlfcS*LfcCPUK:j:S3£fT»3»U£ 
p-^ + - FT**. 

[ 0 0 0 7 ] 0 1 , 2 tcijVillHfcatf ? h l it, J§|&£ 10 
(V;:,h->y) U &{CC©v?:/{cC£-3-t8RB£ft© 

fc£©jfc1fttSMc£*J**. 20 
[0 00 8] JMfcnsJ** h ltt. aW6fS"C*Sirl&3i 
IBttirc* £££-*f ©fait 4 ©It 3 tt"C£*. 6ftfc F 
-Att®a>K? h*«5 2«c«5iaail»«5*-»<t31* 
fcfc©-c&0. p#? h*i*2©ifBT§P{c*Wi« rt J 
*0©**fcofc«3IP6#ll!P3tfT*$. R 
3 IP 6 ©«*»*»& a F*# 2 ©fttfffi *?©£*! 

2 ©^ffcfi 3 6*? IP 6 © *tf * %M 05 10 30 
cme»h##2©*fMIJ:»)Mv5<. Sfo-cijft?lP6 
©JWf*l*B#» h##2©:«fcg3;&>6##i|@£MU 
Sll>fc4IJ:Qfc**C». iStc. a*? F#{*2©#«« 

«5iP6©*tft«fia«c«5er#**». 

F*fc 2 ©#««$#*#«* 0 RSI 
P8©»«RH\ £K*©|!fT*»f*©^fcBSE*** 

siwc*s. «?ipe©wtticti=f5**»*j|w>*yfcs!> 

* * 8 {CiR^S ft. JMP< ? * 8 £ilj§ 40 
l/fc££U2. r>9(ci:0a#?h 2 ©ilJ® 

«cHp-r*««pi oa»&»«sft*. mmrtv98 

it, h$#2_hH©Ml l'*HtfT£!fc**We 

tt<-tt<Dim4te*-m%)®& 1 2 oiBtHHa 

3tl**-ir 1 3{C^9E0>KatftLTiEa!IEIBBrC* 

*i 4*^-i/TiE&©iw**>o3t*fTaaiKift»s 

ft. flBHEWH- 1 5{Cj:»3f»g$ft/c©^. CPU 16 
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l*i\hXWtf&$mT--$t LT^-SigifclgSgl 2 
**H/CCPU 1 6ft&*)jAgft3o 
CO 0 0 9 ] *fc. BjK» F*#2©jEBtWiiSc«fe 
;&©§Jffi©£ffiOUJ. H3fcwl/fcJ:5K:. -g-ft-eft^ 

i 8 £-*f©jg#&-fe>-9- 1 9jwn*&sftT 
tfr*j:53tmiw*iiiaf *. an*-fe>iM 8 «. a 
ci^w-r^4>©3&m»6ft. affift-fe>iM 9©je 
a*»-fe 1 9 «. si>«c» itt-rfi^jgaHMR^- i 

9 a ififfl&gfi** 1 9 b *M-<-CiBSU/c^©-C* 
0 > S^iSiiff ST l 9 a tifc&TOtfllH* 
{est* 3 ftrawigsm^i 1 1 9 b {en* * r©B#ifflj&> 
6. ^^©EBfctHirrse^rsa. p#? h 
$#2©#s{cew?R-fe>iM 9^2®-roieg:u/c© 

[0010] H»ffUc*UW»MfniJ<» h 1 », «®a 
— F 2 0 *^ffl«?S(c«^L-C^fflT^=i- KSC*8ffl" 
LrtJ <9 . C©fc»i?fcttf©ilS"C«iRa - F 2 0 
0 *tt3 1 -> » 6 hA: 0 P »K » h 2 ©*ff 

Sa-FU-*2 l**-*2 2(c e fcDEMIg|g»>b. 
p# ? h *(* 2 ©^ff {C3» Ot«KjK*ftS3 
iSn- F 2 0jWtegr**J:5K:LT*S. 
[0 0 1 1 ] */c. C©»|»OsK?» F l©3ESft»« 
B. fiRS©«»«c»#-r*|ir«:»M%»B!tUft3&J6JSH 
0, »S©^:*3i»«RaW#ft©t!!M4^*3«:W 

{cgism^wi^r^^ y -->iOttfK mt-7 v t->y© 
rcpu i 6tCcfcoT«a§»3ft^. ^4t>%. Fix 

liVjt^^fWtcAotB, CPU 1 61*. 

l 8 ^SWig-fe^^ l 9 4 t^fcmn*©©tH^ 

n-i 5©w*iajK» v*#2<oism>t>Tm&m*'® 

Z>. 3 6«c*?c. CPU 1 6 it. 7»t>^tcj;Djl6 

v 7**. wokm®}®® 2 4*ftb xma&Tfv** ^25 
2©±ffi«ciffl*#wr**. 

[0 0 12] £C^t, ^*3iJ&K**oA:<*}ai© 
S8S*»l*-r**B^. *r-t©aM«c»|»rij|fv h 1 £ 



5 

h it£?m<m&cm^?z. m&Bm*. mm 
ojK?h*ja*»nfc»ff«:ifii»a5jii©w*ai/iHo. c 

htcz>&<o~chz>. ccm 08tt^ofcj:5tc > $ 

■f^T-v? ( 1 0 1 ) ftfcCvt. P#?h$ft2©&® 

©amfctHw-r*. *i/c, i<^f^ d 02) tc 

*ffr<fct»»^tt. *J«*f-? ^(103)Ki<^r 10 
?^(104) KteHT. &tm4£|gt&UTitiiT<S. 

WCBJUMfJctMfr*. c©<t$. p#? h$ft2 
«, ^r^(1 05), (1 0 6) (C^U/Cct^fC. 

1 9fc<fc9gtlg£-C©&Ii£ff#Jbo 

atmtf **w So d # » h *«t 2 mmwicsm btcc 

£*M*ffl<**i*£. *Wr*^v:7 (107) 

( 1 0 8) fCfc^T*- £ 1 3KJ;£^a&#$ 
»r;*ft, ntfy h$#2»-H<?±-f £„ P*'? 20 
h#&2 ^HCtWttTSfctfK Xf^(109)iC 

*»i>"ra>K» h##2££X«;&{t;£fiiK&3ttS. -e 

OT. #|oj|£&&ifc;lfc&£; (110) fC^ 

Uc<fc5tC, 9(Cfi*£3ffi©j& : @tt-fe:'-9-l 9©Hlft 
*6n#7 h$#2*^m©Hic^Tl>£a>£5fr£ 

(104) {cro. Wtfe*.*r©ttfi*t*»)Sg-r**. . 

BlSrilCCfrWfcP^ h#f*2*W©S*«K:i> 
TBlTit-et-SJ:^, Xf?y(lll) Ktel^t, £X 30 

2) tCfc^T, ISfig^^AiUtim* (0, 
0) 5r^*'J2 3CCtSiWrS. 

[0013] C 5 L/T. #©v », f> iOttfPKsfiSgttjB 
.£&«#5S7 b , P ? f- 2 «H 4 K jSKT^r H 

7" ( 2 0 1 ) (c^Ufc j: 5 k. B^tcSji^f c 40 

ifij!fci*T+tt. (2 0 2) ~ (2 0 4) iCfjkL 

fc«fc5fc. jS^-k^l 9&C<fc*iElStfri«££fe!!-fe> 
1M 8tcJ: ^StttfttHR^mERei- 1 5 tecfc 

«©tHiw*m>ns. cctu, MfficcMiS] 

■TS-*t©ia#&-tz>iM 9©tH;W> 5 . W*t*eft<eft 
2 cmHl££mU£tt£cfc5. P#? h*{*2©jI^T:£ 
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htm<DV. Utfv h*^2©^7lEgtS^^©$Sn 

h##©3ia{ig (o, s) ^-rcijc&s. $ 
hxr c n e>©»^-fs t/t»#»£#& bx . 

«j£#&Ufc*Brf*©l$« (X* , Y' ) ^Xy-vV (2 

0 6 ) (Cte^t^^: 'J 2 3 fC^t jAtf. 

[0014] C 5 LT. P#? h#(*2#8BS©RBfCliJ 

arrst. ttd5saffl©jB^-fe>-9-i 9©a^cc 

f^(207) tC$L<Z?y7 (2 0 8) {C*jl>T. 
■=e- £ 1 3 ©HSb^ftit 0 , a * v Y 2 Sriuffi^H 
tCfr^^g^-Cffi^tS-eS. *-£Sg«J©fflt££& 
ft, #±tiB:C*SJ8.£B©ffi« (0. Y2) tfijt**) 
2 3ft#i*iA$n£. 2 3^©S*g# 

^.-Si, Z7-v7 (2 10) tCT^Ufc^K^aCCA 

^Ufc©r« t P*:^ h**2CD^f$)lB4li<»:<DF B 1(C 

@1 OCC/TiOfci^K:. P^'f h*i*2©*^«l5l 

COO 1 5] -Ttttofe. *rSl 0(C^f"^ (2 

1 1) {Cte^T. M^CC^*S3^<h*^^J»rU. ^-^ 

-T)Q:fc^Mrt©flli{ctQoT^tfLTl^ 

(221) «T©M®^Htf-rS. fc/cU. tC'Ttt. 

06 (a) Ksvr^fT®e*iUTiwr{cs*«ffaErs 
^©^3^-c^s/c*. *r*-*i 3%aasi8«i 

U. ^f^(2 12)(cSUc<t5tC, *6^0&Ji 
SESnfcffiDfe/ewojKw h#&2£&il;*-tts. 06 

(B) {c.^-c*-rfis*rp^^b*f*2^iiL/c 

•^(2 13) {c^U/cJc^k:^ UitU&36*6fcflBS*> 
-r&'to%H6 (C) (c^b/c J: 5Ct, c 

1 4) K7j*l,fc<J:5tC. }§je«a"C*4 1 3 5S/cl7^ 
^jK^lSli^l/fc^-C. 06 (D) (CH^-C^bfc 

im.-cttftmmzw±-?z. ak.. (2 1 5) 

(C^ L- ft: J: 5 K. P Jl? 5» h *^ 2 ?rfail $ P>7J|^j 
1^3^. 06 (E) ICmbttfolCUXv hmt2Z 
^Kb$#-S„ -S-bT. 06 (F) lC9j%Ltc£')iC. P^' 

-C. '^(216) ©*!J»rM*?:SlT» Xt" v V 
(2 1 7) CCtel,>-C*-* 1 3©Ha&£ff±T2>. $6 
K. P#y h*«J2©£WJ®* s S®3!P.6MA«2 cmS8l 



fcUT. 1 3*a»«:jEaMSffiKiUa*»6SSF« 

©§HH-T«5»W»U *Wr*^?7 (2 19) KiiltS 
f!J£*l«£f3r3. cut. p#? h#{*2 IJmiffitfg 

ate**.. w®*MJcM[SjT5i^{c^^ig$n 

■5. ftoT. »»»l,aJ£-J*SC4tt&l>. iC5-C. 
cctuxf^T" (2 18) ttttircflnF-goBttca 

«frfe>lM 9©ffl**Kt&Ltt#&ajif?>#{*2© 
aai*iartHft*±*lcl|«W*ciKJ:D. fl^Fti-tc 10 

ffstiscife-r**. fc*su S6 (E) tc^-rag 

*»6H6 (F) KSVT&g* ia©IWTf"C 

rams 

[00 16]fc*J 4 H4K^UfcSfi©flaCDEF* 
tiL$ C * 6«bS D tC n # ^ h*^2 # jitr* 3 » 
£tt. fllr^?^ (2 11) KfcttSflSrSJaSS* 

swr. (22 i) (c*ji»rja@sKrt©aB* 20 

i&fc. *©tsa. $£D*?3jto4jSg?fcB#£-C, *n 
*t?ja0*rtLTl>A:»6*Wl*:C4*J»**. C©£ 

ifeWtt»J:9WMr***. **»?<2 22) . (2 
2 3) ©*IWIS**SW'C. ^^(2 24) fcfcO. 
T. h#f*2*JB£E«*:tfl«t3H*S. 

(2 2 5) tCfeOT. 0>K» h##2*«CiS 
^t^lgJftStt©^. W8to>Xf"9'? (2 1 8) K 30 

[0017] d*K5» t-^ti^tftfjuttctt??— hot 

fi^tAJCi-CRSi. H8©^f-t» 7 (2 3 0) tcfou 
r . P # » F*t*2 ©SISEffiBjWBStAr * * C 4#« 
J£S*i. «H»ff*367-r*. <ei/T P*?h*&2 
©^iI*tCf#6tiytWftffiA BCDE F GH©jB£A 
(0. 0) 4&£fflfi£fa£B (0. Y2) , C (X 1 . 
Y2) . D (X 1, YD, E (X2, Yl ) . F (X 
2, Y2) . G (X3. Y2) . H (X3. 0) ©&& 
*W»6, CPU16t*8Rg©*#S4JBtt*fcI*C4ai 40 

ja@LfcWjitt. «wy2, «#x 

3©*e^S'<-XK. 8Y2-Y1. mx2-xi©a 
e*fcoJBttT*SC4*s«6. -#*fc. H4«C-jS 

m&mi JKLicwthtcmmwio&ffi&i (x 

4. Y3). J (X4, Y4), K(X5. Y4). L 
(X5. Y3) ©«a«*6»»»©tMI4jeK*ftlS 
C4**T*S. 

[0018] ■Bfttftcj: vmwbtc&mtmmmcm 
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(A) lCmUc£5lc. nWH»*©ffl«-r<cto%. 
e>y©fcaE>tcSB^bfcfia«36«S*^^*A2 5 

tcufesfsa^sft. »o©*»»««4K»(3nsi 

ft*. ^9lf>^f|5*%7"r*4, Ptf?h${*2« 

**i*T?jfeff bT»*fcaB*as*isMC3af u *-* 1 

3£j£f£IE8tlU I«3- F2 0fc3-F0-.il/ 2 lie 

mzmvftfthi&sicmz. p#? h*&2tf 
mMZtezrmgAicMbitngxiz. mm?- F2 o 

»)*©**JliHIUWc»oT3S*C4{c«c*)ft 
PjKst H*flc2%j@^A«:±»fc**«»3-F2 
0**SRt/fc4*fC. «B3-F2 0#|»»IWWc# 
$*K>T*&A,TO£ 9 4^ofc*&£l»±-f *fcai>T* 
*. tot. »M©fcjWc»*1&rt^L&l>C4j^ 
WbX\<>Zm&-C&til*. P#* h*i*2«ff±$1*/c 
*.*«KB3- K2 0/cW4MIOtfeJ:K 
[00 19] S/c, *iB3-F2 0©#*Rly**5*.S 

c t r »y ?y vffiiicx z>±mmL 4 0 > o /c^tf 

SafclHr-rsiT. @&© J: «3 4>& t>£ffltEft$ 6 o 

r s«fiaiT»»fSt*3S7 T s J: 5 . s?yir yjttr ©*£ 

0 1) Kte^TSPMC^fcSIISU m<Zy-v? (3 
0 2 ) Ktel»"CaRB©fija©S33&» 1 0 mW±*SJ&»«C 
i*****?-*-*. ^cfe> cc-ca^ riomj fcSffi 
jj^ffl-r *jB«K-b 1 9 *«—£©»«* i oTtt 

«rT?*sE(ii©2fitcffls , r*iir* 9 . sa^ 1 o m 

ZM?LZ®mvte. n#v h*<*2*i^&©fiM^P>"C 

*4RO«nr«citji3tffr*#3W«tt«*<v c© 
.^•cfi2*isj(cffia^s» u ^ him mziubaxm 

S08t#tgRg©gj2©g 5©l/ / 2*S^-5fe ©*i^ffl-r 
-5tS^«. Vmzf-v? (3 0 2) J«WS0rtJ:l>. 
g|5M©S32©S W10 m WT©^«> < X f- v V 
( 3 0 2 ) - ( 3 0 6 ) (Cfc^-C gBM©XS-$>Yj2fC 
ffi-53gD-£g##fcl>C4*H!SU *ofiiZWJXIfc(5r 
|nI-C^^C4=&X7 u f 7* (3 0 7) lC*s^xmW.Vtc± 

r. ^^^^(3 0 8) K*(,»r. YWisj^ii^rS] 
Knurrs. *3t. xia«:Hio5RO"?»a*36**s«6 
±ie4p^. Y*»i^*»i»*isi4rs#. *ti« 

^©li^tt. X«*l^*»BS*^4"r*. S/c. SBffi© 
S2©53^1 0m«±©«^«. Xf^(307) 

[0020] CUT. »B!3Eriei©«3i*ti"C. 1^© 
i")-i>iWPKSf5. C©«^ 01 2(C7KL/c<fc 
^(c. jm?^ (40 1) ic*t>?t iBiftAKfNI 
■J-*n#» F*#2*JW»r»©aK:i4i»TiSrJtsiis. 
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